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DETAILED ACTION 
Response to Amendment 

1. This Office Action is in response the amendment filed May 15, 2007. Claims 1, 7, 
9, 12, 14, 20-22, 28, 30, 32 and 34 have been amended. Claims 5, 8. 17. 27, 29, 33 and 
35-43 have been cancelled. Claims 1-5, 7, 9-16, 18-26, 28, 30-32 and 34 are pending 
and are rejected for the reasons given below. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 15 and 16 recite the limitation "molecular oxygen" in the first mixture. 
There is insufficient antecedent basis for this limitation in the claim, since claim 14, from 
which the claims depend, does not recite molecular oxygen. 



Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
. the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-5, 7. 9-16. 18-26. 28. 30-32 and 34 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kearl (US 6,677.070) in view of Anzai et al. (US 
2003/0060364). 

Kearl teaches a solid oxide fuel cell that operates at a temperature from 400- 
800°C (column 8 lines 53-58). The solid oxide fuel cell operates on hydrogen as fuel, as 
is well known in the art and disclosed (column 4 lines 65-67). 

Regarding claims 10, 11, 21, 31 and 32, Kearl teaches the anode layer 18, 
comprises a material selected from the group consisting of nickel (Ni), Ni-yttria 
stabilized zirconia cermet (Ni-YSZ cermet), copper doped ceria, gadolinium doped 
ceria. strontium doped ceria, yttria doped ceria. Cu-YSZ cermet, Co-stabilized zirconia 
cermet. Ru-stabilized zirconia cermet. LSGM+nickel oxide, and mixtures thereof 
(column 6 lines 1-7). 

Kearl discloses reforming a fuel mixture to produce hydrogen for use in the fuel 
cell (column 4 lines 65-66). but fail to teach the use of the specific mixtures of the 
instant claims. 

Anzai et al. teach reformation of fuel gas to produce hydrogen for use in fuel 
cells. In the method of Anzai et al., hydrocarbons and/or oxygen-containing 
hydrocarbons are converted to a reformed gas. which is composed principally of 
hydrogen by an autothermal reforming reaction using such a catalyst ([0002]). 

As for claims 2, 14, 22 and 23 Anzai et al. disclose that the feedstock for 
producing a reformed gas is composed principally of hydrogen may be hydrocarbons 
and mixture thereof; specific examples include dimethyl ether {[0053]), In the process. 
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the feed stock hydrocarbons are converted to a reformed gas composed principally of 
hydrogen in the presence of the catalyst by an autothermal reforming reaction. 

Regarding claims 3, 26 and 34, since the reactants of Anzai et al. and those of 
the instant specification are the same, the products would inherently be the same. 

With regard to. claims 4, 5, 15, 16, 24 and 25, Anzai et al. disclose the oxygen to 
be introduced together with the feedstock is introduced in the reformer in such an 
amount that the 02/carbon ratio is 0.1 to 0.5 and preferably 0.2 to 0.4 ([0052]), as 
defined in applicants' claim 4 and 5. 

As for claims 7, 9, 18-20, 28 and 30, Anzai etal. also teach that the reaction 
temperature is generally 200 to 800°C and preferably 300 to 600°C ([0049]). In this 
case, eOO'^C is interpreted to be "about 550^C", as required in claim 12. Additionally, 
Applicant is directed to the Instant specification, wherein it is disclosed that 
enhancements are observed at 550°C and 600''C ([0035] of instant specification, 
Electronic Version, 11/17/2003). 

Regarding claims 12, Anzai et al. disclose reforming wherein the oxygen to 
carbon molar ration is 0.33 and the reaction temperature is 600°C ([0121]). 

Anzai et al. further teach that their reforming reaction suppresses the 
precipitation of carbon at a low steam/carbon ration ([0008]). 

It would be advantageous to use the reforming reaction of Anzai et al. with the 
fuel cell of Kearl because the reaction produces hydrogen, which is well known to be 
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fuel for fuel cells, it prevents the need to transport pure hydrogen as gas to the fuel cell, 
and it suppresses the precipitation of carbon at a low steam/carbon ration. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use the reforming reaction of Anzai et al. with the 

■ 

fuel cell of Kearl because the reaction produces hydrogen, which is well known to be 
fuel for fuel cells, it prevents the need to transport pure hydrogen as gas to the fuel cell, 
and it suppresses the precipitation of carbon at a low steam/carbon ration. 

Response to Arguments 

6. Applicant's arguments, see Remarks, filed May 15, 2007, with respect to the 
rejection of Grieve in view of Anzai et al. (see p. 9 of Remarks) have been fully 
considered and are persuasive. The rejection has been withdrawn. However, upon 
further consideration, a new ground of rejection is made (see above). 

7. Although a new rejection has been made, some of the arguments will be 
addressed, specifically: 

• On page 8, Applicants argue that the system of Grieve operates at a higher 
temperature than the desired reformation temperature. This is moot, since the 
rejection over Grieve has been withdrawn. 

• On page 8, Applicants argue that the Anzai et al. reference does not teach 
the use of the reformer with solid oxide fuel cells. While this is true, it is 
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entirely within the ordinary skill of the art to use with a solid oxide fuel cell a 
reformer that is disclosed for use with fuel cells in general. 

* 

• On pages 8-9, Applicants argue that Kearl does not teach the operation of the 
fuel cell with a CH3-O-R and oxygen mixture. This is true, but Kearl teaches 
the use of a fuel mixture reformed to produce hydrogen. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy N. Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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« 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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